The reverse effect of X-ray irradiation on acquired gefitinib resistance in non-small cell lung cancer cell line NCI-H1975 in vitro.
The clinical efficacy of gefitinib in the treatment of non-small cell lung cancer (NSCLC) with mutations in exon 18, 19 or 21 of epidermal growth factor receptor (EGFR) is limited by the acquired resistance to the drug. To explore whether X-ray irradiation could reverse the acquired gefitinib resistance in NSCLC cell in vitro. We chose a human NSCLC cell line NCI-H1975 to establish acquired gefitinib-resistant cell line named as NCI-H1975/GR. NCI-H1975/GR was irradiated with X-ray and then named as NCI-H1975/GR/XR. In the three cell lines, subsequently cell growth curves and cell population doubling time were calculated by cell proliferation assay, the changes of cell viability were evaluated by trypan blue dye exclusion method and MTT assay, the cell cycle distribution and apoptosis were investigated by flow cytometry, the expressions of E-cadherin and vimentin used to indicate epithelial-mesenchymal transition (EMT) were determined by western blot analysis, the protein expressions in EGFR/KRAS/BRAF transduction pathway were detected by immunocytochemistry, and the mutations of EGFR, KRAS and BRAF were detected by high resolution melting analysis and direct sequencing. We found that the X-ray irradiation enhanced the growth inhibitory effects of gefitinib on the acquired gefitinib-resistant cell line. Of NCI-H1975/GR/XR following gefitinib treatment, the IC50 decreased significantly, the cell proportion of phase G0/G1 was slightly higher, and the apoptosis cell proportion was significantly higher than those of NCI-H1975/GR. In addition, the reversal of EMT being present in NCI-H1975/GR cells was likely appearing in NCI-H1975/GR/XR cells. These results indicated that the acquired gefitinib resistance could be reversed by X-ray irradiation in NSCLC cell line NCI-H1975 harboring both the L858R and T790M mutation in vitro.